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PUBLIC WORKS DEPARTMENT

PO _BON 293, 412 WEST CLARK. PASCO, WASHINGTON 99301
Warer Distribution - 845.3463 Street Muintenance / §45.3464
Sewage Treatment - S§43-3468 Water Filtration Plany . §45.3469

April 23, 1987

TO: Larry Kamberg, R.S., Supervisor
FROM: Harold Posthuma, Pasco Wastewater Superintendent
SUBJECT: Pasco Sludge Utilization Project

Ref:

Fosthuma 3-11-87 Sludge Utilization Application
to Kamberg o

Kamberg 3-16-87 memo to Posthuma

WDOE &2-11

WDCI &2-12 7

Airport well drilling logs and reports
Airpert aerial photo with soil types
Fertilizer guides

$0il type descriptions

Slucdge anelysis

Soil analysis

Map of propcsed utilization arees

Map of utilization project signs

Map of soil sample locations

Mep of well locations

Statement of soil compatability with
sludge utilization

City-Airport contractual language

Map of Circle Numbers

0ld Airport aerial photo

XL OoTMMmMon o 3>

O

In addition to the information in Ref. A, the following is
submitted in response to Ref. B.

The City of Pasco Wastewater Treatment Plant generates
gpproximately 1.3 million gallons of anerobically digested
sludge per vear. The City's proposal is to surface apply

this sludgze to the Airport described in Ref. A,, Part I,

Item C and pictured in Ref. K. The area (A=%R-/43560 ft.2 per
acre) of this circles inp acres is as follows:
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£1 1280 ft.2 Xx 3.1416 divided by 435€0 ftz/acre = 118 acres
#£2 .75x1020 ft.zx 3.1416 divided by 43560 ftz/acre = 56 acres
£3 1240 ft.2 x 3.1416 divided by 43560 ftz/acre = 111 acres
£4 260 ft.2 x 3.1416 divided by 43560 ftz/acre = 66 acres
#5 950 ft.2 x 3.1416 divided by 43560 ft2/acre = 65 acres

416 acres

Circle #1 is planted in alfalfa and therefore does not need the
nitrogen available in the sludze. The remaining 298 irrigated
acres are planted in timothy and are suitable for sludge applica-
tion. There are an additionmal 175 non-agricultural acres that
could be used for sludge application. Sludge that is applied to
non-agricultural land would be used to support natural vegetation
and for experimental purposes such as testing various cover crops
and fcr soil stabilization and conservation. This would include
using sludge as a mulch for hydreseeding. The majority of the
cludge would go on the circles starting with Circle #5 which has
accessability, but is the most isolated from the general public.
When the sludge could not be applied to the circle because of

the crop sitvation wé would start well documented experimental
plots in the areas designated on Ref. K.

Because the crops on the circles are forage crops (timothy) with

an expected three and hopefully four cuttings per growing season
the slucdze will be surface applied. Surface application does not
disturt the crop and promctes soil stabilization. Discing disturbs
the sail surface and is detrimental from a soil conservation

point of view.

The digesters will be used as the primary back-up to surface
application at the airport with the drying beds at the treatment
plant being the secondary back-up. In addition as provided by

RKCw 70,95.255 sludge could go to landfiill on a temporary emergency
basis. ’

At the landfill we are currently applving a truck load (200
gallons) cof siudgze to an area 9 feet by 500 feet. This 900
gallons per 4300 square feet is on the conservative side. The
application rate can be modified by driving faster while dis-
persing the sludce and/or modifying the splash plate to develop
a wider pattern.
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Sulfur (S)

Fast-growing, heavily-watered lawns have a high demand for S. Although many domestic sources of
water contain S, frequently additional S is required to obtain the deep green foliage essential for
attractive lawns. A S-containing fertilizer material should be used at the time of fertilizer application.
S needs are .5 1o 1 Ib. §/1000 sq. ft./yr.

Phosphorus (P)

If WSU soil test reads: Apply this amount—Ibs, of P205
per 1000 sq. ft.

Acetate Method Bicarbonate Method Establishment Existing Turf
ppm ppm
04 05 L 3
4.6 5.7 3 2
6-8 7-10 2 1

More than 8 More than 10 0 0

These P rates will not cause burning. P will not leach out of the soil. Therefore, the entire P
requirement may be applied at one time.

Potassium {K)

If WSU soil test reads: Apply this amount-Ibs. of K,0
(Acetate and Bicarbonate) per 1000 sq. ft.
Establishment | Existing Turf

ppm Caution*®

o 80 5.0 4.0
81.150 4.0 3.0
151-200 25 1.5

More than 200 0 0

As with N fertilizers, those containing K must be applied when the turf is dry and then watered
in or leaf burn may result.

GUIDE FOR USE OF FORMULATED TURF FERTILIZERS

A complete fertilizer contains N, P, and K. The percent of each fertilizer nutrient will be shown
on the bag. An example is 10-5-10 which contains 10% N, 5% P;0s, and 10% K,0. Even
though N is the element most commonly needed on turf, occasional applications of P and K are

seldom harmful. Grass uses N-P-K for growth at about a 3-1-2 ratio. Thus, fertilizers with about

this ratio are excellent for turf.

For good turf, these fertilizers should be applied 4 times per season to supply 1 to 1.5 lbs. of

N per 1000 sq. ft. for a total of 4 to 6 lbs. of N per season.

*Caution: Foliar and possible root damage can occur if potash applications exceed 1 lb. K20,’1000 Q.

ft./application. If more than ! 1b./1000 sq. ft. is needed, equally divide the total and make applica-
tions every 3-4 weeks apart followed by a normal irrigation. If both N and K are applied logether the
maximum combined N + K should not exceed 1.5 Ibs./1000 sq. ft.

/ '
REF G

i
¢
!




FG-24 — Page 3

To calculate the amount of complete fertilizer required to obtain the desired N rate use the
following equation,

Complete fertilizer. 1bs. N desired/1000 sq. ft. x 100
needed/1000 sq. ft. N content of complete fertilizer

Example: N at 1.5 1bs./1000 sq. ft. is desired. The fertilizer to be used has a grade of
12-5-10 (N-P-K).

1.5
Complete fertilizer needed (lbs.) =(12)x (100) = 12.5 1bs./1000 sq. ft.

Retest your soil every 2 or 3 years to determine if the fertilizer needs have changed.
Liming Requirements For Central And Eastern Washington

The pH of soils in this region is usually high enough that liming is rarely essential. Turfgrass areas such
as golf putting greens, sports fields constructed from sand and a few other isolated areas may require
an occasional application of agricultural limestone or dolomitic limestone if magnesium is low,

Liming Before Establishing New Turf

Liming of soils with pH lower than 5.6 may be desirable especially if the calcium level is low. Soil for
bluegrass turf should be limed to a pH of 6.0-6.5. To determine if your soil needs lime, check both the
pH (pH is a measure of acidity) and the calcium (Ca) level on your soil test report. Use the table below
in the following manner: in the left-hand column find the pH range corresponding to your soil. Across
the top of the table find the calcium (Ca) range for your soil. Go down this column until it intersects
the line covering the pH range into which your soil falls. The number at the point of intersection is
the number of pounds of lime to apply for each 1,000 sq. ft.

For example, if your soil has a pH of 5.8 and a calcium value of 4 meq/100 g. of soil, the amount of
lime to apply is 125 1bs./1,000 sq. f1.

) Lime For New Lawns
If WSU or equivalent soil test for calcium (Ca)
in terms of meq/100 g soil is:

pH Value Below 2.0 2.1-3.5 3.6-5.5 above 5.5
- “Lbs. of lime/1,000 sq. J1. 10 apply )
4.05.0 100 150 200 200+
5.1.5.% 100 125 150 200+
5.6-6.0 75 100 125 0
6.1.6.5 S0 50 0 0
above 6.5 0 0 0 0

*Lime rates over 200 Ibs /1,000 xq. f1. are not needed. The undesirable chemical condition is adequately corrected for grass by this rate,
even if there ksn'1 a major increase in pH.

It is important that lime be finely ground. Coarse lime dissolves so slowly that it is almost ineffective
in neutralizing soil acidity. Lime that is ground fine enough that 90% passes through a U.S. Standard

/

/
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No. 8 sieve and 20% through a U.S. Standard No. 100 mesh sieve is satisfactory. Apply the lime as far
ahead of fertilizing and planting as possible. Work the lime thoroughly into the top 4 to 6 in. of soil.

- Several months are normally required for the lime to neutralize the soil acid. An alternative, but less

satisfactory method, is to apply the lime just prior to fertilizing and planting.
Liming Established Lawns

Follow the same procedure for determining lime needs as given above. However, do not apply more
than 50 lbs./1,000 sq. ft. in any one year on established lawns. The reason is that higher rates tend to
“cake up” on the thatch. This results in a much reduced rate of solution of the lime and movement
into the soil. Application is best made in late fall or early winter to take advantage of winter rain to
dissolve and move the lime into the soil. Repeat the application annually until the amount indicated
by the test has been applied.

If lime is applied to lawns having a thatch layer, the lime may persist for several years before it is
completely dissolved. A good practice to help move the lime down into the soil is to use a standard
hollow tined aerifier immediately before applying the lime. This allows some of the lime to get down
into the root zone.

Prepared by Roy L. Goss, Professor of Agronomy, K. 1. Morrison, Extension Agronomist, and A. R. Halvorson, Exten-
sion Soil Scientist, Washington State University, Pullman, Washington. Extension programs and employment are avail-
able to all without discrimination. Revised April 1982. .

REF g"
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These guidelines are based on relationships which have been established bétween WSU soil tests
and yield responses, The suggested rates will be reasonably accurate for your field provided
(1) the soil sample properly represents the arca to be fertilized and (2) provnded you filled in the
information sheet which you sent with your sample.
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Nitrogen (N)

This table gives N fertilizer rates for different crop residue situations. If the soil has not been
tested for N, assume it has an N soil test index of 20, unless you have reason to believe, based
on cropping and fertilizer history, that the residual N may be higher or lower.

“Soil test N*

(use the value New land, or after potatoes, After Alfalfa or
nearest your sugar beets, corn for silage peas, beans, or other legume green
test value) or wheat with straw removed*®**  alfalfa stubble manure plowed under
ppm N Rate of N 10 apply per acre

10 240 200 160

20 200 160 120

30 160 120 80

40 120 80 0

S0 80 40 0

60 40 0 0

*For N, take samples to depth of rooting zone. See E.M. 3076.

**lf stover from com or suaw from wheat is not incorporated before September 1, add 40 to
80 lbs. N 10 these rates, depending on amount of residue and time of incorporation. Larger
amounis of residue and later incorporation require more N. For the most part, apply N for
the crop in the spring. not for the fesidue in the fall. (It is suggested that wheat not follow
wheat in the rotation because of possible disease problems.)

N to be topedrcsedz

in January or February
and not later than March 7

N to be shanked in or

Date of seeding‘ plowed under before seeding

September (preirrigated) no’ yes
October (preirrigated) no yes
Novembe‘s (preirrigated) yes no
February™ (fall irrigated) yes no

lon soils testing above 30 ppm nitrate N, seed after October 15 to avoid excessive fall growth.
2Anhydrous or aqua ammonia should be shanked into the soil.

3lf soi! test is below 10, appiy 40 lbs. N per acre dunng soil preparation. Subtract this amount
from the total applied.

Sced by February 15 o insuie vernalization. After February 15, use spring wheat.

CODFeiany 1 ‘ TEoe TLLLRTE U ARRILLTOTE e WATSLAETT (TATE U aEEI T e B LmAN
tokatnerssts wel eop Jaleed Teqemy Tepasimeni of Az tiit e
Wrceg o caeenereney nd ooy mze, of 0iey B ey Gite 30 ICHE Py cte Wainingies Septy Us vpnyey /
t‘(-'—b"" ve E"D')':' S."'S. - o YOJ.‘ D"‘-"f"
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© Phosphorus (P} and Potassium (K)

If WSU soil test for P reads: Apply this amount-lbs./acre
ppm pe (F;05)

2 130 (295)

4 110 (250)

6 . 90 (204)

8 60 (136)

10 40 ( 68)

Above 10 _ 0 ( 0)
If WSU soil test for K reads: Apply this amount—]bs,/acre

ppm K* {KZOI

30 200 (240)

60 160 (192)

90 120 (144)

120 80 ( 96)

Above 120 0 ( 0

Note: P and X test values are different from those used before July 1, 1969, P values are 50%
and K values 60% of previous values.

*P and K are expressed here in the elemental form with the oxide form in parentheses. To
convert PIOS to P, multiply by .44, To convert KZO to K, multiply by .83.

Zinc (Zn)

Zn deficiency may occur in rare instances. Where the soil test for Zn is below 0.8 Or on new
land where leveling has exposed limey subsoil, apply Zn fertilizer at a rate which will supply 10
Ibs. of Zn per acre.

Sulfur (S)

There is no WSU soil test for S for irrigated areas. Areas irrigated with water from most of the
major streams east of the Cascades will usually not require S because of the high S content in
the water. Exceptions are the Roza district, areas above Yakima including the Kittitas Valley,
and the Wenatchee Valley. Occasionally, on sandy soils and after heavy winter rainfall, S
deficiency may appear even where S content of irrigation water is high.

If S is known to be deficient, apply S fertilizer at a rate which will supply 40 pounds of S per
acre.

GENERAL COMMENTS
Nitrogen

On soils subject to leaching, N can be applied through sprinkler systems. Do not use aqua or
anhydrous ammonia in sprinkler systems.

Phosphorus and Potassium

Follow a practice of resampling once in a crop rotation, or at Jeast every 3 years.

REF G
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Zinc

This can be applied as zinc sulfate or there are a number of other materials conlammg Zn
which are equally effective. Use soil applications only.

Fall applications of P, K, and Zn are effective.

Other Elements

Other than N, P, K, S, and Zn, research has not shown a need for additional fertilizer materials
for wheat in central Wasmngton Even when the soil test shows low B values, B fertilizers have

not given yield responses. The practice of applying mixes of various elemems “for insurance"' is
not reccommended.

Prepared by A. I. Dow, Extension soil scientist, in cooperation with S. Roberts, associate soil scientist, and A.
R. Halvorson, Extension soil scientist, all of Washington State University, Pullman, Washington.




[A

—por

'FG-34 (Reprint), February 1975
DRY LAND WHEAT
NITROGEN NEEDS

- (With Molsture & Nitrate Tnlo)-
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The procedure for determining nitrogen (N) fertilizer needs from a soil moisture and
nitrate test is as follows:

A _ bu,
Potential yield

B. _Ib./acre
Crop needs
C. 1b./acre

Soil supply

TOUtet ety s L L

[T YO ST

Obtain potential yield value from moisture supply data.
Determine total N needs from potential yield value.
Inventory the soil N supply.

Calculate the N fertilizer rate to be applied.

Potential Yield: The first 4 inches of available water is used to grow
the plant. Each additional inch of water with recommended soft
white winter wheat varieties produces about 7 bu,; hard red winter
and club wheat varieties produce about 6 bu./inch. Your potential
yield is calculated by inserting the expected rainfall (see Note 1) and
moisture data* from the moisture nitrate test into the following
equation: '

Yield = (7 bu.) X (rainfall expected + available soil water = 4)

_bu. = (7) X(_

_— +— =4)
yield

soil water

rainfall

*When soils are supersaturated (water standing on surface) follow
instructions in Note 2.

Total N Needed: Recommended varieties of soft white winter wheats
require about 2.7 lbs. of N per bu. of grain; hard red wheats use
about 3.0 lbs. N/bu. Compute total N needs by the following
example for soft wheats:

. bu,/acre) X (2.7 1bs./bu.)

Item A

- Ib.facre = (
N neéded -

Soil N Inventory: The soil N available for grain production is the sum
of expected N release from all sources minus anticipated N tie-up by
straw decomposition. Use the procedure below to inventory your soil

N supply.

1. Soil test N (NO3)
2. Expected release from organic
matter, legumes, chemically bound

NH,; etc. (See Note 3.) -
' (edd )
Total
3. Straw decomposition tie-up (See
Note 4.) —
(subtract)

4. Total available Soil N

> = s e e egee . . :
-t b Tt F¥ec Lt 80 le . e SetC e Tt -
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D, — Calculated N Application Rate Needed: The difference between total \ ;
N 10 apply N needed (item B) minus available soil inventory N (item C) is the \‘«

fertilizer N to apply. Use the procedure below to compute your
application rate.

1. Total N needs (B) —_—
2. Less available soil N (C) —
{subrract)
3, N to apply
Note 1. Average Rainfall Expected During Growing Season:
Rainfall Zone Feb. Mar. Apr.. May June
inches/year

Less than 10 in. 1.0 8 g 6 g
10-13 1.3 1.0 9 N 8
14-17 19 1.5 14 13 1.2
18-20 2.1 2.2 15 14 12
Above 20 24 2.3 1.7 1.6 14

Note 2. Saturated Soils:"

Samples for moisture nitrate tests are {requently obtained in wet weather before excess
water has drained from the profile. Using moisture data from excessively wet soils
invalidates potential yield calculations (item A). In your calculations do not use moisture
values above those listed below. Larger Available Moisture Values Should Not Be Used
For These Soils In Potential Yield Calculations.

Tota] Available

Soil Available Water Water in 6 Feet
inches/f1. inches
Palouse Silt Loam 2.1 12.6
Athena Silt Loam 2.1 12.6
Walla Walla Silt Loam 1.6 9.6
Riuville Silt Loam 15 9.0
Ritzville Loam 1.3 7.8
Ritzville Fine Sandy Loam 1.1 6.6

Note 3. Sources of Soil N

N not detectable by the soil nitrate test becomes available to the crop as the growing
season progresses from the following sources. The sum of all the N released from the
following sources is used as item C-2.

a) Soil organic matter release

(1) In areas with minimal erosion, or a history of high N fertilizer use,
growing season N (Ib./acre) rejease = (3.5) X (average annual rainfalj)._

(2) With moderate erosion (Ib./acre) release = (3.0) X (average annual rainfall).

(3) Severely eroded areas (Ib./acre) release = (2.0) X (average annual rainfall).

/REF G
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Legumes as a preceding crop

(1) Peas, yielding over 2,000 lbs.facre . . . . . . . . . .. 20 1bs. N/acrc
(2) Peas, yielding less than 2,000 lbs./acre . . . . . . . . .15 lbs. Nfacre

(3) Alfalfahay . . . . & v v e e e e e e e e e e 15 Ibs. N/acre

Ammonia nitrification. N fertilizers applied as anhydrous ammonia or
ammonium compounds (aqua, solution 32, etc.) must undergo nitrification
before they can be detected by soil nitrate tests. Applications after September 1
remain for the most part in the ammonium form. Applied fertilizer N not
detected by soil tests should be added here as non-nitrified available N.

Note 4. Straw Decomposition N Tie-Up:

Bacteria require N for normal growth during straw decomposition activity. When grain
yields are above average, straw yields and, subsequently, N tie-up during decomposition
will be above average. Subtract 1 lb./acre available N for each bu./acre wheat yield
produced in the previous crop above the following regional average yields:

Rainfall Area—inches Yield=bu./scre
18.20 65
16-18 50
14-16 45
— 12-14 35
(subtract as Less than 12—additional straw is seldom produced.

item C-3)

Prepared by C. F. Engle, Extension Soil Scientist, F. E. Koehler, Agronomist, K. J. Morrison, Extension
Agronomist, and A.R. Halvorson, Extension Soil Scientist, Washington State University, Pullman,
Washington,

REF G
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IRRIGATED
PASTURE

..Jor Central Washington

Irrigated Pasture for Central Washington

These guidelines are ?ased on extensive research from which relationships have been established be-
tween WSU soil tests' and yield responses. The suggested rates will be reasonably accurate for your
field provided (1) the soil samples properly represent the area to be fertilized and (2) you filled in the
information sheet which you sent with your sample.

Nitrogen (N)

N requirement for irrigated pastures varies a great deal. In legume or grass-legume pastures, little or no
N is needed except where the amount of grass is more than 50%. In pure-grass pastures, N requirement
depends greatly on potential production of forage which, in turn, depends upon:

1. Age, density, and purity of stand.

2. Species. Orchardgrass and tall fescue (Fawn fescue) are the two most productive grasses. Use only
recommended varieties for your area.

3. Location or length of growing season. The frost-free seasons of areas within the Yakima, Okanogan,
and Walla Walla Valleys, and the Columbia Basin and Horse Heaven areas range from 130 to 200
days. Other areas such as the Kittitas Valley, parts of Klickitat County, and the deep-well areas of
eastern Adams and adjacent Lincoln County are generally less than 130 days and may contain areas
with less than 100 days.

. Management factors such as irrigation, pest control, grazing management, inoculation of legumes,
etc. (not included in the table). '

Established Stands:

I Bl B BN s
. H

Condition Length of N
Species of Stand Season Ibs/acre
Alfalfa poor any 0
Alfalfa good, pure stand any 0
= Alfalfa-grass < 50% grass any 0
l Alfalfa-grass > 50% grass any 60-120
Grass, low yielding poor short 20-60
Grass, high yielding poor short 40.80
I Grass, low vielding good thort 60-100
. Grass, high yielding good - short 140-200
Grass, low yielding poor long 40-80
Grass, high yielding poor long 80-120
Grass, low vielding good long 100-180
Grass, high yielding good long 240-300

lsome private labs are using WSU testing procedures. For information regarding private labs, consult with your local
Extension office.

<L o L A Sl S “en
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Surface-apply the N in three equal amounts—early spring, about June 1, and about August 15.

Efficiency of N utilizanon is closcly related to irrigation management. Under sprinkler irrigation,
much of the N car be applied through the sprinkler system throughout the season.

Avoid excessive irrigation. No more than 10

% of the water applied should move beyond the root
zone, except in saline soils.

New Stands: Apply 40 Ibs Nlucre at the time of seedbed preparation.

Phosphorus (P) and Potassium (K)

If WSU so0il test reads (use the

Apply this amount—lbs/acre (adjust rate up
value nearest your test value):

or down depending on your actual test value):

ppm of Phosphorus (P) P (Pys)
2 130 (295)
4 90 (204)
6 70 (159)
8 50 (114)
10 30 ( 68)
More than i0 0 ( 0)
ppm of Porassium (K) K* (K,0/
20 200 (240)
60 160 192)
90 120 - (144)
120 80 ( 96)
More than 120 0 ( 0

*Phospho:us and gotassium are cxpressed here in the elemenzal form with

the oxide form in parentheses. To
wnvert P20$ 10 P.nuitiply by 44, To convert KJO e K, multipiy by .83,

If possible, applv several years’ supply of P and K at the time of establishment of the pasture. Broad-

cast the fertilizers and plow under before seeding. However, these materials can be applied on the
surface in the established stands,

Fall applications of P and K are effective.

Sulfur (S)

Soil test S is not a reliahle indicator of fertilizer S requirement in irrigated soils. Areas irrigated
with water from most of the major streams east of the Cascades will not require S because of the high
S content i the water. Exceptions are the Roza District, areas above Yakima including the Kittitas
Valley, and the Wenatchec Valley. S content of well water may or may not be sufficient to supply
crop needs. Water from any new source should be tested for S and other constituents. S deficiency
can be determined by tissue analysis. Even where water is high in S, deficicncies can occur on sandy
soils, especiallv in the spring after a winter of above normal rainfall, '

If S is known 1o be deficient, apply S fertilizer at a rate which will supply 40 Ibs S/acre.

ot
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Zinc (Zn)

Zn deficiency may occur in rare instances. Where the soil test for Zn is below 0.8, on new land, or
where leveling has exposed limey subsoil, apply Zn fertilizer at a rate which will supply 10 Ibs Zn/acre.

Boron (B)

If the soil test index for B is less than 0.5, apply a B fertilizer at a rate which will supply 3 lbs B/acre.
B is toxic to plants in excessive amounts. Do not apply more than 3 Ibs/acre. The B requirement is
much higher for alfalfa and clover than for grasses.

Salinity (expressed as mmhos/cm)

Soil salinity (total soluble salts) is determined on all irrigated central Washington soil samples sent to
WSU. A salt reading of 3 or 4 may indicate a salinity problem and further tests should be made.
Alfalfa, clover, and orchardgrass will tolerate salinity levels up to 3 or 4, Alta (tall) fescue will tolerate
levels to 6 or 8. If a problem exists, refer to EM 2435, Managing Saline Soils in the Columbia Basin,
or consult with your county Extension agent.

GENERAL COMMENTS

Other elements: Other than N, P, K, S, Zn, and B, research has not shown a need for additional
fertilizer materials for pasture in central Washington. The practice of applying mixes of various
elements *‘for insurance™ is not recommended. Also, overuse of fertilizers can cause buildup of salts
or nitrates. Use the soi] test to determine whether or not these are accumulating.

Important: Fertilizers are of little value where other factors are limiting. For high yields follow good
management practices regarding irrigation, pest control, grazing, etc.

Prepared by A. L. Dow, R. Patker, W. W, Heinemann, D. W. Evans, and A. R. Halvorson; all of Washington State
University '




These guidelines are based on relationships which have been established between WSU soil
tests and yield responses. The suggested rates will be reasonably accurate for your field
provided (1) the soil sample properly represents the area to be fertilized and (2) provided
you filled in the information sheet which you sent with your sample.

Nitrogen {N)
Seeding Date Apply N per acre (1bs.)
Ist week in May 160
1st week in June 100
1st week in July 60
Ist week in August . 40

Plow under or shank in all fertilizer before seeding
Phosphorus {P) and Potassium (K)

Apply this amount--

i WSU soil test reads (use Ibs./facre (adjust rate up or down
the value nearest your test value): depending on your actual test value)
ppm of Phosphorus (P) p* (Py05)
2 130 (295)
4 90 (204)
6 70 (159)
8 50 (114)
10 30 ( 68)
More than 10 0 ( 0
ppm of Potassium (K) ’ K* (K50)
30 200 (240)
60 160 (192)
90 120 (144)
120 80 ( 96)
Morte than 120 0 ( 0

Note: P and K test values afe different from those used before July 1, 1969. P values ate $0%
and K values 60% of previous values.

*Phosphorus and potassum are expressed here in the elemental form with the oxide form in
parentheses. To convert P205 to P, multiply by .44. To convert K20 to K, multiply by .83.

COOPERATIVE EXTENSION SERVICE + COLLEGE OF AGRICULTURE » WASHINGTON STATE UNIVERSITY o PULLMAN

In toopetat:or with the United Scates Depactrent of A"vicuhwe /
lisued in furthetance of the Acts of Moy § and June 30. 1914, by the Washington State University /
Coopetative Eitension Setvice, John P. Mille:, Director REF G
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Using the current application rate and applving those numbers
to the predominant soil, type 42, which the soil conservetion
service has combined with 43, Ref.H, we arrive at the following:

12 in./ft. = .321 in.

Qco X
ft x 7.45 gal/rt.

, gal
g ft. x 500

Therefore, the current application is equivalent to 0.321 inches
of liquid sludge on the area covered. Applying this to quincy
loamy fine sand (soil type 43), Ref. H., the predecminant

airport soil type as indicated in Ref. F, we arrive at the
following:

Soil tvpe 43, Ref. H., has a minimum water holding capacity of
0.11 inches per inch for the U to 4 inches depth and C.06
inches per inch for the 4 to 60 inch depth range. Therefore,
the maximum depth the sludge liquid would penetrate the soil
excluding evaporation would be:

0.321 in = 2,92 inches
0.11 in/in

Stated anocther way, a 1/3 inch application of sludge would be
held in the top 3 inches of soil in the worst possible case.
The lowest available water capacity of any soil at the airport
is 0.0G5 in./in. The C.03 in./in. capacity soil is located at
the 15-60 inch depth of scil type #98 and the 21-60 inch depth
in soil tvpe #34. TFrom the previous calculations it is shown
the liquid would not reach the 0.C5 in./in. capacity soil with
the current 1/3 inch application rate.

The minimum coil permeability from Ref. H., is 6 inches per
hour. Excludingz evaporation and the water retention of the
sludge solids the .321 inch sludge application will be totally
absorbed below the surface in a maximum of:

221 in. x 6C min/hr. = 53.5 minutes
n./nr. x .06 in./in.
Ref. H., alsc points ocut several other soil parameters that
are of concern when considering a sluge utilizaticn site.

he shrink-swell potential for all airport soils is low
as would be exrscted in the case of sand. This means that
when scil ic wetted it will not swell, sealing itself to
further water penetration. The per cent clay and organic
metter is very low. This is substantiated by the permeability
which is high. The pH is also high, which in turn ties up
the metals so that tney become less critical with respect to
fecod chain crops. '
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at a 240 pounds of available nitrogen per acre application
rate.

By applving the sludge to circle #5 and assuming it is avail-
able for sludge application 75% of the time because of the
crop situation we would be applying,

49.74 x .75 x 240 or 138 pounds
65

of available nitrogen per acre per year, or, 58% (138/240) of
the minimum required nitrogen to circle #5.

As stated in Refs. C and D, the controlling facter is the nitrogen
application rate vs the removal rate (plant uptake rate). Con-
cidering the fact that the application rate is less the 607% of

the minimum removal rate the project would fall well within
paragraph 4.11 of Ref. D, precluding most site monitoring.
Utilization sites do not require the level of concern for
environmental pollution that disposal sites do.

Durirg the 25% of the time that sludge could not be put on the

=3 circle we would have the option of going to ancther circle,
experimenting with non-agricultural areas of the airport, or
v:ilizing one of the proposed project back-ups. The experimental
Flo:s will be well documented so that successful test plots

could be duplicated in conserving and stabilizing the airport
surface soil. These experiments would ultimately lead to
improving the asthetics of the airport. The goel of the:ze
expirimants, frem corservation and argricultureal points of

view is to create a demand for sludge. This has been accomplish-
ed in other localities &nd is ultimately reflected in the system
user fees.

Using the previously determined 138 pouncds of available nitrogen
application per acre per vear we can relate this back to the
metals aprlication which are a concern. The 138 pounds of
nitrozen per acre per vear was determined by applying 7:2%

of the sludge to 65 acres. Using Ref. I and the above
evaluations the cadium epplication is as follows:

1,302,000 cal/x .75 x R.34 1lt/gal x .0000004 = .050 lb/acre/yr.

b3 adcres

From Table II Ref. D the total cadium loading limit in soil
with 5-15 meq/100/g application exchange capacity and a pH
greater than 6.5, which are substantiated by Ref. J, is 8.9
pounds per acres. Or &.9 lbs/acre divided by .059 lbs/acre/vr.
= 178 years before the cadium loading limit would be reached.

Utilizing the same procedure for zinc:

1,300,000 gal/yr. x .75 x 8.34 1b/gal x .00007373 =
6> acres '




9.224 lbs/acre/yr.

45 lbs/acre = 48 years
9.224 1bs/acre/yr.

Considering the Central Washington soils are deficient in
zinc-to the point where zinc is added to fertilizer for some
crops, the 4€ year zinc loading limit could be considered
conservative,

The previous analysis of the soil physical characteristics
versus the liquid application shows that the sludge soil
penetration stays well above any ground water and probably
stays well within the rcoot zone of the vegetation, particularly
the native vegetation.

Ref. E is copies of and a summary of the well drilling reports
for well numbers 2, 3, 4, and 5 at the airport and well

numbers 1 &nd 2 at the golf course. The well locations are
shown on Ref. N. Circle #5 is supplied by well #1. Ref. E
shows that first water was encountered at 50 feet or more.

Ref. H stastes that high water table is at a depth of greater
than 6 feet. The ground water flow is in a south southwesterly
Cirection through the airport area.

A majoerity of the airport area is fenced and it is posted in
addition to security patrols and observation from the control
tower providing more than sufficient access control to the
sludge application areas. Ref. K depicts the areas to which
sludge will be applied. The location of sludge utilization
sizrns is shown in Ref. L.

[l
ny

The City will handle complaints and problems with respect to
the sludge utilization project at the airport.

Paragraph 1.11 of Ref. C states that the jurisdictional

health department chould not allow variances with the local
solid waste management plan when permitting sludgze utilization
projects. Tnis being the case, there is nc reason for the
City of Fasco to gc to the Benton-Franklin Governmental
Conierence for compliance with their Solid Waste Manazement
Plan, unless there are variances to the Plan requested by

the Citwv.
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APPLICATION FOR SLUDCE UTILIZATION PROXCCT(S)

PART 1 « COCMCRAL 1MFORMATION

Phone : gfeilﬂ@?&%f

AdCress: ,P,(J] RoY ;fJ/ PESCO, WhH, g730/
Dwner of Site: LR @ f Fr73ce -
Moress: P60/ A ;a,—f‘;‘? Zasce w8, FFZL
CENTRATOR Of SLUDGE

. APPLIIANT FOR SITI
‘ Momc: LY 0F JPECO

Ph;nc :(}ﬂ?) Sv7 6 J 2

Nanc: C17Y pf FPRIEO - S , .

— % - - -
Aderess: (0. oy AL LFSseo (e S 9{5"”70/7 e
Contact Person: Al /257/9'? 7 _ Phone:(.?/’:) I FS

SITL LOCATION(S)
Street, road, or location description: ﬂs‘:’a 7//16 2T - -

Ploy voRin 0L | Fosed o A

Legal description: Section 7 /2 /3 |F 2¢ Township _ yisd Range X T’y 30E

A site mop must be submitted sith the completed application. Copy of a Metsker map or a hang-drawrn
map to scale Is acceptable. Kaps should shov the size by acres, location of sireams, and dralnasges,
§f any, anc the actual areals) that will receive sludge.

- N
} |

PART 11 - CHARACTERISTICS

SL,@C[,'CHNFACTER]SHCS

Describe the type of sludge to be applied (i.e., lagoon, clarifier). Include a description of the
bas!c process Involved in the origin of the sludge anc 2 description of pre-treatment and/or the
sludge stabi!izazior process. Include all chemicals, if am, uvtilized in the treatsm=nt process.

ﬁ/ﬁée_@;z&s/ DICESTED SLpLl | PPPRe)ymAIELY &0 D0y KErinin
Dict : 7! 3 ?

7

I . .

Time £7 F8°F FYO RECHFN Lty Pt YED, SLeops /< Sjgggffuzﬂn;/ 1L

o Oy ESELY b8 LOYS s SEConofty [ESTER , NP Crllms ALS

/2 = 2 E 0 D THE SAHOGE. ” -
(ga‘ch 8 cg, o{the st rec7rnt {within the past 12 months) chemical analysis of a sludge sample
that suftably represerts the sludge proposed for lanc application. The analysis should Include the

followirg parameters:

pH, $ Solids, Toial Nitrogen - N. Ammoria Nitrogen - NHG-N, Mitrate Nitrogen - NCI-N,
lnorganic N, Total Phosphorus, Total Potassium, Caduium, Copper, Lead, Nickel, linc.

S1TL_CHAPACTERISTICS

Briefly oescribe the past and present use of the utilizetion site in terms of silviculture, crops,
pasture, etc. Alsc, the intencec future use of the site.
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Attach o cop, of c):oll analysis or Informstjonthat sultably represents the utilization site, lhe

onidlysts or Inforsdstion shoul0 Include the folloving parpmeters:

#H, Tota) Kitrogen, Yotal Phosphorus, Codmium, linc, and Catlen Exchange Capacity.
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Part 11 (Cont{nued)

Caisting known 8ol) Informstion msy be used
vation servire or pounty extension agent.

or assistance may be obtained from the loca) sol! oonser-
Soil analysis may not be necessary for sites recelving

1ight or one-time spplication of sludge far below the crop ferti)ization requirements.

the type of agriculturel activity planned, crops

Briefly describe
anc usc of the crops.

to be groen, wmethod and frequenc)

Crops grown for human consumztion

of sludge application, methoo of harvest,

ors and heavy sctals contained In the sludge.
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PART 111 - OPCRATION AND ADMINISTRATION

© APPLICATION RATE

Calculate the total annual volume {n tons, yards, or gallons per year to be applied at the utllization
site, including the spplication rate based on sludge analysis, crop fertilization needs, and sofl
deficiencies. The Washington State Department of Ccology has published Cuidelines (YDOL b2-11) and
fest Kanagement Practices (YDO[ 82-12) to assist in Oéveloping emironmentally sound vtllization

practices.
/[ 50 poo CHHINS e Yrgs orf 42 LTTHEAE D AIiyseS S vl L
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PUBL1C ACCESS
Describe how the general public will be protected from this activity.
PRES 1S Flme€d AyO P ED B ) _

WO I TORING

Pescribe hos the application rates will be followed and the site will be managed consistent with the

issvec permit,
TR x AALPLILET Y
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RECORLE

List records, 17 any, that will be m2intained.
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VTRANSDDET ATION
Describe how the sludge »il) be transported (type of truck, haul routes,
T o TRk R rxpNT TE AN o],
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storege, etc.).
NEST LoV Ing &L

OTHCE RIQUIRE wNTS

A) deemcd necersary by each Jurisdictional health department, additional requirements or concerns n2)

be added to this applicetion forw.

Per sot 'bfe;arlnp this fore llg}u here Date
o ~Property wwner bign here - - =" Date i
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Marcld Postt,una

Maste Nater Superintendent

City of Pasco

P.0, Box 293

Pascco, WA 99301

Dear Harold:

Pursuant to you March 11, 1987, application for a sludge utilization project,
this departmsent has reviewed the documentation submitted. Washington Department
of Ecclogy (WDOE) publication 82-11 is the primary guidance document in such
projects and {n referring to it we {ind many unanswered or ipadequate answers to
the following questions/concerns:

1. Provide a clarified site map. Indicate on the map in contrasting colors or
shading exactly what areas are to receive sludge applications, and when, i.e.
lay out of application pattern on map by month, quarter, etc.

2. What is the depth to ground water at the site in the first aquifer? To
determine this, either existing wells or well logs can be used. Provide at
least two values, on upstrean and one downstrear in the ground water pluwme.
Irrigation wells are deeply drilled and generally not the first aguifer, hence
not acceptable as incicative of that ground water aquifer.

3. Designate the ground water flow direction on the site map.

4. 1Indicate where signs will be placed noting the aree is a "sewage sludge
utilizazion project.”

€. Describe how acrcess is “0 be controlled. 1¢ sludge truck can access area,
s can the public. :

6. How many acres are available to receive sludge, and what crop is being grown
on thes” WKill it be disced in? 1If pot, expiain why.

7. Provide a soil analysis of the acreage in item 6 above noting the following
parameters:

pH =
Total Ritrogen =

Total Phospheorus «

Cadn:ul =

Zinc =

Cation Exchange Capacity =

Nith the above informstion (and the &ludge analysis provided), you can then
celculate the application rate per acre for the crop involved. Show all
calculations.

8. Reacd and address item £.12 on poge 131 in WDOL 82-11., Have your city
attorney devalop a contrast betwsen the landowners (Port of Pasco) and the
generater/hauler/applicator (City of Pasco).

®. wWhat provision is thers for pevere wintar weather when access {s pot
possible, i.e., cno-site mtorage, drying beds., etc.?

- o o




10. Who will handle/mitigate complaints/probleas from the public that may
result fros this project? Will the public be informed that the city plang this
project? .

11. Since this {8 not a one time project but a long term sclution, the local

Solid Waste Managerant Plan should addreas the subject. Gary Karnofak!i at the
Banton-Yranklin Govértnimental Conference ism the point of contact. It would be

advisable to msubajit an environmental checklist along with the responses to the
above questions. Your city planner should be able to assist with this.

The soll information {s to general to be useful. We would suggest you contact
the local Soil Conservation Service (SCS) office in Pasco and have a qualified
soil scientist inspect the actual site of application. They can provide you
with more detailed information on limitations of the site and can identify areas
of soils that differ from those delineated on a standard solls aap such as that
which you i{ncluded.

The above questjions/concerns whon developed will constitute a site "design and

operation plan.” The above points stand out as needing answers but all the
points in WDOE B82-11 should be addrassed.

7/@ %ﬁﬁ‘ pais
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Summary of the attached well

AIRPORT
Well #2
Well #3
Well #4
Well #5

GOLF COURSE

Well #1

Well #2

Hit Water At
Hit Water At
Hit Water At

Hit Water At

Hit Water At

Static lLevel

drilling reports is as follows:

58'
50
63"
85"

g1'
77!




L]
¢ Origina) and First Copy whh
partment of Lcology

nd Copy — Owner’s ppy
ird Copy = Dridicr's Cnby

WATER WELL REPORT
STATE OF WASHINGTON

Wawe s

Application No. .. ..

Permit No.

Koy RO 0 3 < L Y S

77) O{VNER Kame ...

. Address P20 By TR Pegaa, WD

!)9'

> ‘ <
Pl et

) LOCATION OF WELL: county.

- &v“ &iF. i\, Sec oy T 9 N.,R-'-gf':w.u.

Bearing ard distance from sécilon or subdivision cofner

| k

Domestic [J Industrial [} Municipat O
Irrigation D Test Well ) Other (@]

PROPOSED USE:

Ownei's number of well v

(10) WELL LOG:

Yormation: Describe by color, character, sixe of mqlcﬂ;l and structure, and
show thickness of aquifers and the kind and nature of the materisl in each

stratum penetrated, with at least one entry for each change of Jormation.

) TYPE OF WORK: (3 MOFE BN ONEJ. ... s eceslccemmsesssssemeees ~ MATERIAL TROM 10
New well .0 Method: Dug (w] Bored O T T T S -
Deepened 0] Cable O Driven 0 . Block _caare ——— L %7J_-. -
__Reconditioned () Rotary {J  Jetted 0 = e _ I
= . = - _iend black, coarso w oraved R D
.) DIMENSIONS: Diameter of WeNl ....iismwonrec tnches. | ;
o e N — —_——— I e —--
_ Drﬂlfi ........... _._l..; ..... 1. Dtnt{; of coTBleted well... J.-:Ll...-—“- _ivrdagoens,  Lon heg i ... _
Y N - i Pare et Yooy e £ i
i) CONSTRUCTION DETAILS: [ LARHY FALERE Lo xL L) D S N RO Y
.Casing installed: __:'* pam. from ...%.2 ft. 10 ..ol 1t — S . —
’ - - i e TR ! : oralt henaleersss . , )
' Threaded D £t vo ot g, | EEERAL , e
Welded:O: . 10 . 18, - - s —
e - l')-...y ;I.'t,’,‘Ln'L ¢ V"!ﬁ‘,""f‘, _\Rm )'_._.:V ' _
I Perforations: yup MO _(rifon'e formatioa) ] G Y
Type of perforalor used ] . i [
SIZE of perforations ....coieiseicnn 1N, DY ccrecncisrassrns e smasens - in. ‘LV'V:!«'J.lt qu'i_‘.!’.‘.. ST 7 o
[P .. perforations from ft. to . - = * ————— —=i==
l ..~ perforations from 1. to ft. = = T Do — = "
R sevmrreean_ PEFtOTBLiONs from fn. to — . % _i¥iiki XS b S A W I WY RS 3.4 R A 6] B-
Screens: vesg NoD . , Crekd TONG W MEl oonas wowesoo ] U g
Manufacturer's Name...._.. 50 AN ) - e
Type AR § BT e Model No..... AT N . — n — —— =
it “aee LIS Y A ¢ s AT KA
Diarm, Sl Slot size bt from wdite. 1. to Lokl . | =2 4.6 L 2 A
Diam. .owecicneen: Slot size from - ft. 1o 1l - — — = N— ——
. - Fenyl W ) FR N R (O
Gravel packed: yes 0 No@  Size of gravel: i — ] o | .
Gr'b\.:l placed from e - . EE“! Koty ot ) :7’7 T | 113
Surface seal: yest3 No[) To what depth? A4 | — —— -
Material used in seal.... bCNTLAILG o _ -
Did any strata contain unusable water? Yes O No O . N SR
Type Of WoerY. v cmircmsem e e DEPLh Of BIFALR. it cisimonne LI A LV I H o B i S oh B BRI oo

Method of sealing strata off

PUMP:. Msnutecturer's Name..

Type: LitddTt Y I HP SUV — —_— S
; . Land-surf ) 1 - - | o
) WATER LEVELS:  [2ofcsimere S lever.... TR _ — —
Suatie level .l i1, BeloW top of well Date...._ 24 B0 1
CElAN Pressure .....oomone.-Jbs. per square Inch Date....mminen _ ] _
[ Artesian watei is controlled by = o 1
(Cap, valve, f“-‘ — —
o FECTC. Drawdown 1 t water Jevel § — = = . T ar.
(,9) WELL TESTS: lor-::reg‘t?clt:w‘ng‘\‘i: l‘:\"el" e ,! Work turud........_—‘..l ..... ab. = 0.0 Completed L 1990,
as s pump tes1 made? Yes' {3 No (O If yes hy whom? Lot o L — — . .
eldd: i gal./min. with__ ;7 1. drawdown aflter . ns. | WELL DRILLER'S STATEMENT:
S - _ " ol This well was drilled under my jurisdiction and this report is
v - " " true to the best of my knowledge and belicl,

covery dato (time taken as zerg when pump turned off) (water level
measured from well top 10 watet Jevel)

Time Water Level | Time Water Levs! l Time Waler Level
b eeteceeess onsnreessseessesse fesessssessioss sssssssenses .
Poesimseenstaras sesseenisnsisaiassens cherenas rerereres csmevsvanenenis teveenin
; ey
Date of test
hailer test....o.c..—...gal/min, with.............ft. drawdown ANET i vecem e TS,
esian flow g pm. Date -

mperature of water . Was » chemical analysis made? Yes J No (@)

(USE ADDITIONAL SHEETS IF NECESSARY)

NAME. X LA DRI NG 4 DAN LU BN INCL
(Person. Arm, o7 corporation) {Type or print)

Address... Lo 10 Broocwny | Uoobiene We | D844
) Y 4 o

SIgned) oo liveiliceiee e A

[Signed) (Well Driller)

W. uczanh Close O,

License No...1014%!

D-u/-‘! 1945,

<>

eg———— A np e S A

com -

I o sl mandeid 44

}' wo1-rw
= “"0-" 8 e

—— —
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509 785 745G enee soenec Aprdl 2 1987 .

Sepsr No 2,7,2211:Addendum 7k

|
I
i

Harold G. Posthuma

City of Pasco Sombiee i e _
P.0. Box 293

Pasco' WA 9930‘. tasr Yeors Cror 'O o S

L—— '='| Porriiiger O e I

Fiels Feale Cres Ve Y.eic
Ne - e NO™E —_— ————— T R T AL — P — Zoo - T
I ] T 80QjL CHEMITAL ANALYSES o
_ T s me:Stuet ! ~TOSIN o lf’"ir’ B L L I [ i mep ) T
pirtn | ‘I-T T avelt I T wCs  : rave | [ t ! Grsoni |} '"i'b" I --;F i c"(":' ! L TR .‘.:::. i Seevbee Eiler-
I I 3 rvearmwrens IR SR B AR i L e
- o £§7¢’g:1, anrnes L 1 ! ler %o Agte | ] ‘l ,’.“N,, . Lea JL mec or 00 mrows , d 1 .
) i l i T . I | 7
l ! ! ! ' i : i ' i i !
o N H : i 7 R o I ¢ o -
SR : ] ' i [ i i
) ! : . ! . | L ! : . ]
P H P i l . : - y Ty | i
H 1 4 ' H
H - H H . H
I ! i I ; i ] : i ! ' : i |
H ) T T : : va t T n meest T oarie Vit T i
\ ] i ! : : RN NN — e
: L4 4 et oe $ce - N
— = : - ——= - e S PP *r'n ;:‘ “'t'lt " (.' | t:' i_nr-. “snge Ne ! .’.'“"
‘ . | i ; ; ;o dwer - R PN 0L 4 } !:'-.?'.::-e‘
! - 7 i ! o o B ' . LU LR A g i ~ec oe 80 yami ,
i ; : , . o : i !
e ! ’ ' i S ' ; '
__ N 3 . ] . :
i . ]! ; ! .. e |
S 2 7 = ; i : : T —
! A \< | AN . : i
i : : . . > by ! . :
toe LN N . Pl S : — _ L 2

tetimotec Nittope= Reeese i
tram Crgzv ¢ wrteer ;

Enimpiee Tote  Nooper i

Averlotre te Crec [ ’ <]
. b i 86,859 —— o P i i‘te — ——

——c . Cryviong ——  potEC

Commes*s gnt Rezs—=e-zs2 s
l Pollowing are the results fdr Cadmium analvses on the soil sawples you eubmitted to us:

SAMPLE ID. ANALYSTS LEVEL POUND DET. LIMIT METHOD

e o

1 Cadxium Less than 0.5C mg kg > 0.5C mg./kg Fleme AA
2 " Less than 0.50 mg/xg 0.5C mg/kg
3 " Less than 0.50 mg/kg 0.50 mg/kg
4 " Less than 0.50 mg/kg 0.5 mg/kg "
5
6
7

" Less than 0,50 mg/kg 0.5C mg/kg
n Less than 0.50 mg/kg 0.5C mg./kg
" Less than 0.50 mg/kg 0.50 mg/kg "
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» J PRANKLIN COUNTY, VASKINGID! ’ i T
. $ 01 L INTERPARALCT AT IONS RCCORD

34 NOVARR SILT LOAM, 2 TO S PERCINT sLorcs Yo

THC NOVARK SCRICS CONSISTS OF DCLP VWI_L JNAINCD S$OILS FORNZID LN WIND MODIFICO ALLUYIUM AND SLACIAL-PLUVIAL SCOINEVTS ON
TEARACCS., THE YIGCTATION 1§ RAINLY GUASSTS AND SHAUBS. WAP I8 & TO 9 INCHLS, RAAY 13 ABOUT 32F AND THC FFS 13 150 10 210
04aVS, TYPJCALLYs THLC SURFACE LAYER IS LIGHT BAOUNISH SRAY STILT LOAN 3 JImCHLS THICK. THL SUBSOIL IS PaLl BAOSM VIRY FINC
SANDY LOAN /2 IWCHES THICK. THL SUBITUATUY IS Llnm nn u) un!t SILT LOAM &4 INCHES YHICX OYER FINL SAND TO & DLPTK OF

A L4
' l
. . .

—GLML_QL_LQM:— S — ———
-1 o e _______Lumlm_;ug_u-ums e S |
T tpCPIMY vV TFRACTIPCRCINT OF RATCUIAL LESS _f2UlD 1PLAS- ¢
T3LIS R UsDA TECETURL ! wirieoe l “ALSHTO 153 INI_YHAN 3= PASSING. SICYC m.__l LINITY tTICIT Y
! 1 . 1 1 N X | 44 5 5 UNNC RN e | | Jn”|_119__1______ nmu__
B o-* 1SIL I LTU 1A=a 1t 6-3 19%5-100 93-100 96-100 J0-85 t
! 3=-171S1L, VFSL 181 1A= 1 0-5 195-100 95-100 90-100 T75-83 | - | nv i
1T-21151Le VFSL (LT 1A-4 1 6-35 195-100 Y0-3100 B3-9% 75-85 | - 1 NP )
121-601FSy S¢ COS 1Su, SP-gY 1A=y A=2 1 0-3 195-100 90-100 %0-70 S5-15 1 - 1 NP
[ 1 ! [ ' t | ! 1
[ _ ) —t . 1 | L g____l
IDEPTHICLAY IMOLIST BULKI PCRRCA- | AYAILABLLC I BOIL 1 SALINITY T SARINA- IEAOSION IVIND TORGANIZ1  CORROSIVITY !
TEINICPCTYI DENSITY 0 BILITY SVATER CAPACITYIACACYION! (A XKOS/SM) L SVWELL VEASIQASIEROD, IMATTER 0 ____ 1
| U SRS SE ¥ 740 ) BN S L 74.LU NS P S8 Y410 1__(PHL_t_. APOYERTIALL K _ .l_J_.lﬂ.*,,fnu’.L_ltLI.l._l_iLLL--.LLQ!cLLIL'
1 0=5 1 5-1001.33-1.3% I 0,6-240 1 0a.16-0,20 17.4-8,08 1 - ] LoV 1.43] 1 1=3 n dleq 1 Loy __t
t S~171 5-1011.30-1.50 | 0.6-2.0 1 0.16-0,20 17.8-8.0 1 - 1 Lov 1e491 | 1
117-21! 5-1013420-1.50 ! Deb-240 1 O0a16-0,20 17.9-8.4 I <2 [ Lov loa91 J| 1 1
121-601 0-5 1144%-1.65 | 220 1 0,05-0.07 1T7.9=8.8 | <2 1 LoV 1,101
1 t 1 1 [ [ [ 1 1 1
: l:_ i B S L 1 i N Y 1 11 - -
‘ 1 FLOODING | ____HIEH_WAILR IAE!E- _ | COMENTED PR L BEDROQCY  _ISUISLICNLE tH4YDIPOTENT L)
| ! t S5CPIH | KIND I1AONTNS t1DCPTHIHARDNESS IDEPTH tHARDNCSS IINITLITOYALIGRP I FROST |}
b '..LH.Q.!LL l._I!-L&A.LL?.L _L_ni_'_t.tn 1 ] | IS & ¥ L.§ I | N 5 § £ § N5 S— .L.L.). L.lln l.-__‘ ACTION !
‘ LS. |- ]. | SIS - 1 260 1 1 -_ 1 _}.260_ 1. _ g.l_dled ¢
| . SANITALY FATILITLICS - ] CONSTAUCTIDN SATCRIAL P
__]] 1 SCVERC-POOR fFILTCR 1 1 600D 1
1SEPTIC TANK | ' 1 1
1 ABSORPYION 1 11 ROAIFILL | ]
t  FICLDS 1 1] ] 1
1 .1 u - 1 - S
I SCYLRE-sCIPAGC ) ) t PRIIABLE 1
' SCVAGE 1 1 1 1
t LAGOON 1 7] SAND 1 [
AREAS } 1 ! t
“. ,,,,,,,, e e LL 1 e = = 2!
t SCYERE=TOD SANDY X | IKPROBABLE~TOO0 SANDY !
SANTTARY N 1 1
t LaNDFItL 1t ] CRAVEL [ 1
(YRENCHY 1 1" 1 3
' R W - : I 1 — - —]
1 SLIGHT ] | FAIR=SMALL STONESoTHIN LATLR 1
SANITARY 1 1 !
T LANDFILL I n  ToPSOIL | [
1 CARCAY 1 " 1 1
1 — 1t 1 !
1 POOR-SE{PAGE.TID SaAYDY I - B T
DAJLY ! " WATCR MANAGEMENT
f COVCR FOR 1 "1 SEVERE-SCEPASC ]
IOLANDFILL 1 11 POND 1 !
. —l - 11 RESERYODIR | 1
11 AREA 1 ]
o BUILDING_SIIC_DLYLLIPALYL 11 ) P——— - -!
| SEVLAL-CUTBANKS CAV( 1" | SCVERC-SECPAGL P12 WG 1
I SHALLOV 1 11 ERBANKRENTS 1 - : to-
g EXCAVATIONS ! 11 DIKELS AND 1 t
1 11 LEvecs 1 !
e e 1L | — _ ’
{ SLIGHT 1 I SEVERE-WO MATER 1
! DVWCLLINGS ¢ 1t CXCAVATED ¢t '
I VITHOUTY ! 1" PONDS ' '
BASTACNTS 1 $1AQUIFLY FED ! 1
- - ————— 1. ! em————— ——————
_ 1 SLIGHT 1 1 DCLP YO wATLR ST |
I DWLLLINGS ¢ [§] ' 1
1 VITH ) i1 DRAINAGE 1 !
BASINLINIS | " 1 1
. - -—_— N3 1 —_——— !
1 SLIGMT " 1 SLOPL.LRODCS EaSILY t
sHaLL ' 1" ) 1
COMvERCIAL t1 TRRIGATION | '
UILDINGS 3 1 ' !
l— I Y. e i e L ! . e e et
1 SEVLAL-FaQST acTiow it | CNODES LASILY,T00 SANDY !
LOCaL t 11 YERmaACCS ! 1
ROADS AND T XF) ' !
STEEYs t 11 DIVERSIONS '
S S —_ 1 1 — !
LAUNS, 1SU)GMT i t T0D AR1) C00DCS CASILY !
AMDSCAPING ¢ " SRASSLO ¢ !
! AND GOLF 1} 11 WATCRVAYS | '
)V Falhavays 1" ! !
r i L o 1 — !
/
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X

UsDA-BCs

.19t ELOPES ,
’ =0
. - e ARCALATIONL L JCYELD ONENT .-
=) ) MODCRATL-DUSTY R . " | MODERATE~3LOPE.DVSTY - |
: [ ] " ] t
Il CARP ARLCAS ) L bioLavsaounDs '
. 1 ] " | i )

1 —— Al _ } — - '
| 1 RODELRATL~DUSTY - " ! SCYCRESLRODCS LASILY RN |
i [ " PATHS 1 N

1PICNIC ARCASH " AN D 1 t

3 N | " TmAILS 1 1

P ) D 1 i I _ !
i — . LAPAR lLUI..AL& I.l(LDi ELAIBL._M_RMH Y0 _PASINRL LlLL_..AMSLnC!lL_ - ——

) I CAPA- ALFALFA | BCANS, I PABYUAEL | PCASe DRY { POTATOLS, | SJEAR 1 wKAT, 1
lg 1 slLlYY | HaAY t OTHCA ORY | ] IRL S ] BLCTS 1 WINTCH {
! | I IR S} v NUNES SUNgn 1 .1') Ny I ._l.ual———l 1103} 1 CWT) 1. tIaws)_ . L. _ (Bu) _ 1

| JU _____.___uuum.mu_xuh_mu_tm LRR_JIAR. NIRR [IRR, L LJRY, ANJAA_JIRR, INIAR_JLRR, !

I 1 oeC ] | ' I s0 1 116 12800 1 S0 4 128 1 T 110

' t ' [ ) ] ) t t ' 1 1 [ 1 1 t 1 ]

1 ! ! ) 1 | ' ! ' ] 1 1 ' $ 1 1 ! 1

! ) ! ] ! ' ' | 1 1 | ' ' ) 1 ' ! t

' 1 [ | t ) | 1 ! 1 ' ! 1 1 [ 1 ' '

1 ' t 1 1 ' 1 1 ' [ ' t | 1 ' t ' t

} ) ' ' ! ' t ! | | ] 1 ! ! ! t ] 1

b ' ' ' 1 | ! 1 ] 1 ] 1 1 t 1 1 ' !

[ [ ! ] ] t 1 1 I ! ' ' ! 1 1 t ' !

' ' | ' ' 1 - 1 t ) ' ' ' ' 1 1 t ! )

! { | 1 ] 1 1 ! ' ] t ' 1 1 ! 1 ' 1
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Unlted States Testing Company, Inc.

Richiand Dlvislon

2800 GEORGE WASH!NGYON W

A

Y
RICHLAND, WASHINGTON BR352 (509) 378-3131

February 17, 19

Harold Postuma.,

87

Superintendent

Public Works Division

City of Pasco
PO Box 293

pasco WA 99301

Dear Sir:

RADIOCHIMIOTAY
RAD.AVION DOP:METAY
NMUELELR 8SAVICES
BIBARSMY
AORICULTURAL SRRV ICRS
AMALYTICAL CHEMIETRY

ENDINEINING INSPRCYION

POLLUTION CONTADL

Below are tne results of analyses performed on the Pasco

Slucdge sampie Submitted on JSanuary 13,
the sample "as receivea"”
Onh a "éry weight”

higher.

Ahaiysis
i. phH
2. % Soliids
3. Total nitrogen
4. Ammonia nitrogen
5. Nitrate nitrogen
6. Inorganic nitrogen
7. Total phosphorus
8. Total potassium
9 Cadmium

10. Copper
il. Lead
12. Nickel
13. Zinc

7.16

J.i%

0.2253%
0.07761%
0.0537%
0.1313%
0.CC61%

s
as
as
as
as

94,240 ppb

EP TOX

8 ppb
229 ppb
.18 ppb

7/ 0 —€36- ppb
:05i9 ppb

MBEA OF THE SOS DMOUFr

T

1987. The resuits are for
and are not adjusted for water content.
pasis the results ¢ould be as much as 30 times

N (2253 pom)
N (7276 ppm)

N (537 ppm)

N (1313 ppm)
P (61 ppm)
OTAL LEACHABLZ

400 pgb
15460 ppo
2029 ppb
36 ppb 70
73730 ppb

REF I
SOTL ANALYSTS

OVR LETTERS AND REPORTS ARE FOR THT CXCLUSIVE USE OF THE CLIENT YO WHON THEY ART ADDRESSED. AWD YHEY AND THE NARE OF THE UNITED STATES TESTING
COBPAMY. INC. OR ITS SEALS OR IRSIGNIA. ARE MOV TO B USCE UNDES ANY CIRCUMSTANCES IR ADYERTISING YO YHE GENEAAL PUBLIC AND NAY ROT B USLD IN
AKY OTHER MAKKNEA WITHOUT OUR PRIOR WRITTER APPRUYAL SANWPLES NOT DESTROYED IN TESTING ARL RLCTAINLD A SAXINUN OF THIRTY RAYS.

e (SOCHETE OENERALE DE BUIWERLANCEH




B

Shovuld
(Refarence

Sincerely.

you have any questions, please call me at 375-3131

UsT @& 12031).

UNITED STATES TESTING

-y " n i 3 71‘._'

UNITED STATES TESTING COMPANY, INC.

Lee Scort
Supervisor

Hazardous Substance Anaiysis

LS:kdb

XC: Denise

Saver

COMPANY, INC.

~.




REF. J

SOIL ANALYSIS SUMMARY
Cation Exchange

Sample NO, NH, pH P M Cd Capacity
# lbs/acre lb/acre Ppm  ppm ppm meq/100 gram
1 7 10 8.5 6 0.99 <.5% 6.5
2 4 11 8.7 5 0.48 <.5 10.6
3 11 32 8.1 23 3.46 <.5 16.6
4 8 16 8.4 23 2.53 <.5 9.5
5 6 9 8.5 13 0.26 <.5 6.1
6 6 12 8.5 11 3.22 <.5 7.1
7 4 7 7.8 10 0.25 <.5 6.2

>0.5 ppm detection limit

Attachments ,
Soil Analysis fpr samples 1 through 7
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Sulfur (S)

There is no WSU soil test for S for irrigated soils. Areas irrigated with water from most
of the major streams east of the Cascades will not require S because of the high S
content in the water, Exceptions are the Roza District, areas above Yakima including the
Kittitas Valley, and the Wenatchee Valley. S content of well water may or may not be
sufficient to supply crop needs. Water from any new source should be tested for S and
other constituents. If S is known to be deficient, apply S fertilizer at a rate which will
supply 40 Ibs. of S per acre,

Zinc (Zn)

Zn deficiency is frequently seen in sudan grass. Where the soil test for Zn is below 0.8
or on new land where leveling has exposed limey subsoil, apply Zn fertilizer at a rate
which will supply 10 lbs. of Zn per acre.

lron (Fe)

Fe deficiency (“lime-induced chlorosis™) is associated with poor drainage, high water
table, or high lime soils or a combination of these. Chlorosis (yellowing) of the foliage
can be corrected by using Fe sprays containing 3 Ibs. of iron sulfate per 100 gals. of
water early in the growth of the sudan grass.

Salinity {expressed as mmhos/cm)

Soil salinity (total soluble salts) is determined on all irrigated central Washington soil
samples sent to WSU. A salinity level of 3 or 4 mmhos/cm may -indicate a salinity
problem and further tests should be made. A salinity level above 4 may indicate a
serious salinity problem. If a problem exists, refer to E.M. 2435, Managing Saline Soils in
the Columbia Basin, or consult with your County Extension Agent.

GENERAL COMMENTS

Phosphorus and potassium: P deficiency is more common in sudan grass than K
deficiency. Follow a practice of re-sampling once in a crop rotation or every three years.
P and K can be fall applied.

Other elements: Other than N, P, K, S, and Zn; research has not shown a need for
additional fertilizer materials for sudan grass in central Washington. The practice of
applying mixes of various elements 'for insurance" is not recommended.

IMPORTANT: Fertilizers are of little value where other factors are limiting. For high
vields, follow good management practices regarding irrigation, pest control, etc.

Prgéued bymA. I D;w, K.”J. Morrison, D. W. James, C. E. Nelson, and A. R. Halvorson; all of
Washington State University.
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The following guides are based on results of fertilizer experiments on turfgrasses in which
relationships between WSU soil tests and measured and observed responses have been obtained.
Fertilizers alone, however, cannot produce a beautiful turf. Correct time and height of clipping.
proper irrigation management, and disease control are also essential for beautiful lawns and

playfields.
GUIDES FOR USE OF SPECIFIC FERTILIZING MATERIALS

Fertilizers are commonly added to lawns and turf at a specified rate per 1000 sq. ft. The partial
list below provides information on fertilizer material needed to supply 1 1b. of plant nutrient.

Pounds of Fertilizer Material
To Supply 1 Ib. of Nutrient

(Fertilizer Grade) N P205 K0 S

Nitrogen Urea (46-0-0) 2.2 - -

Sources Ammonium Nitrate (33-0-0) 3.0 . . -
Ammonium Sulfate (21-0-0-245) 5.2 - - 4.1
Ammonium Nitrate-Sulfate (30-0-0-65) 33 . : 16.7
Manure-Average Composition (.6-.35-.5) 167 285 200 .

Phosphorus  Single Superphosphate (0-20-0-125) . 5.0 - 83

Sources Treble Superphosphate (0-45-0) . 2.2 - :
Ammonium Phosphate (16-20-0-15s) 6.2 5.0 - 6.7

Potassium Murate of Potash (0-0-62) 1.6 -

Sources Potassium Sulfate (0-0-53-18s) 19 5.6

Nitrogen (N)

Any N fertilizer as a source of N is satisfactory. However, N from organic sources is less rapidly
available at low temperature, hence manures, etc., should be used in the summer period.
Broadcast the fertilizer uniformly on dry turf, and water to move the fertilizer into the soil. The
rate indicated for existing turf should be divided into 4 equal applications between April and
September.

T
N to apply/1000 sq. ft. <2, s5ue A
: bt
For turf esiablishment 1 1b.
For existing turf
1. Maximum quality 8-10 lbs. per season
b. Average quality 4 lbs. per scason
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